A recent study shows conclusively that the koniocellular layers of the marmoset dorsal lateral geniculate nucleus have binocularly responsive neurons. This adds a new twist to the traditional view about binocular processing in the primate visual system and raises questions about the role of dorsal lateral geniculate nucleus in early binocular processing.
Much of our understanding of how we see the world around us has been derived from research in the visual system of non-human primates. Text books have been written, and medical students have been instructed that the dorsal lateral geniculate nucleus (dLGN) of primates, the major target of retinal ganglion cell axons, is organized into cellular layers that maintain segregation of the inputs from the two eyes and that the honor of integrating the inputs from the two eyes is reserved for the striate cortex, or V1. Numerous electrophysiological and anatomical studies have strongly supported this principle, until now. A paper published recently in Current Biology by Zeater et al. [1] shows that binocular responses are present in individual neurons located in the koniocellular layers of the marmoset dLGN.
One only needs to look at histological preparations of the primate dLGN to appreciate the elegant and precise laminar organization of this structure ( Figure 1 ). The axonal projections to the dLGN from the left and right eyes are not only sorted by their eye of origin but also by the type of retinal ganglion cell (see [2, 3] for review). The dLGN of the macaque, squirrel monkey and human is a structure consisting of six laminae [2] [3] [4] . Laminae 1 and 2 -the magnocellular layers -are composed of neurons that have relatively large receptive fields with transient responses that are unselective for chromatic stimuli. Laminae 3 to 6 -the parvocellular layers -are composed of neurons with smaller receptive fields with sustained responses that are color-opponent. Within the magnocellular and parvocellular layers, laminae 1, 4 and 6 receive input from the contralateral eye and laminae 2, 3 and 5 from the ipsilateral eye. A functionally distinct third pathway resides in the koniocellular layers, which lie in the spaces between the magnocellular and parvocellular layers and have been shown to convey short wavelengthsensitive cone information to the superficial layers of striate cortex. Although the organization of inputs from the left and right eye to the koniocellular layers had not been explored systematically, it was natural to assume that the strong ocular segregation evident in the magnocellular and parvocellular layers is a general principle that would also apply to the koniocellular pathway.
The work of Zeater et al. [1] adds a new twist to our conception of binocular processing in the primate visual system. They present results from an electrophysiological investigation of the dLGN in the marmoset, a new world monkey in the family Callitrichidae. The dLGN of the marmoset has laminae, similar to that described above for the macaque and human, but has fewer laminae in total, with two magnocellular and two parvocellular laminae [5] . The critical finding in this study is the demonstration of vigorous binocular [1, [6] [7] [8] [9] [10] [11] . Binocular interactions have been observed in the dLGN of the monkey and cat [9, 11, 12] , but these interactions are largely suppressive in nature [9] and in many cases identification of a non-dominant eye influence required specialized stimulus conditions, such as appropriate simultaneous stimulation of the dominant eye [9, 10] . In contrast, Zeater et al. [1] demonstrate that koniocellular layer neurons exhibit vigorous excitatory responses in response to monocular stimulation of either eye. Binocular responses like those described by Zeater et al. [1] may be present in a small fraction of neurons in cat dLGN [6] , but they appear to be more abundant in rodents [7, 8] .
Why should the koniocellular pathway exhibit binocular integration at this early stage in the visual system? It is worth noting that the koniocellular layers are the recipient of inputs from neurons in the superficial layers of the superior colliculus, many of which are known to have binocular receptive fields [13] . Moreover, a recent study [14] has demonstrated that superior colliculus inputs to the 'shell' region of the mouse dLGN (which shares other features with the koniocellular layers of primates) are capable of driving responses in dLGN relay neurons. Perhaps the binocular responses in the koniocellular layers reflect the fact that these neurons are more closely tied to the functions that are performed by circuits in the superior colliculus, and are less dominated by the direct inputs from retinal ganglion cells. The close relation of the koniocellular layers to the superior colliculus is consistent with the speculation advanced by Zeater et al. [1] and others that the K cell pathway represents an evolutionarily older system that preceded the emergence of the P and M systems. However one speculates, the paper by Zeater et al. [1] is a clear and important demonstration of binocular responses in a primate dLGN, inspiring a host of questions about the function and evolution of visual pathways.
Transcriptional regulation is noisy, yet despite this variability, embryonic development reproducibly generates form and function. Recent work demonstrates that patterns of transcriptional activity in embryos are stably inherited through mitosis. These observations have implications for how accuracy arises in development. 
